Introduction: The purpose was to assess the level of agreement and reproducibility between fluorescein angiography (FA) and optical coherence tomography angiography (OCTA), throughout the evaluation of the foveal avascular zone (FAZ) to diagnose diabetic macular ischemia (DMI).
INTRODUCTION
Diabetic macular ischemia (DMI) is a significant cause of visual loss in patients with diabetic retinopathy. 1 The reported prevalence of DMI is approximately 7% in clinical trials. 2 The diagnosed is still based on the size and appearance of the foveal avascular zone (FAZ) using a Fluorescein Angiography (FA) and it is characterized by its increment, the disrupted margins and the loss or abnormalities of the surrounding retinal capillaries. 3, 4 Previous studies have revealed the relevance of macular ischemia, defined in report 11 of the Early Treatment Diabetic Retinopathy Study (ETDRS), as an essential predictor on the prognosis of patients with diabetic retinopathy (DR). 5 The relationship between DMI and capillary closures surrounding the FAZ has already been tested, but the vessels in other retinal areas have yet to be measured. 2 Nonetheless, the caliber of the retinal vessels is a marker for the presence, or severity, of diseases like DR, glaucoma or systemic hypertension. 6, 7 Moreover, Byeon, et al., (2009) 8 have reported damage to the ganglion cell layer in the fovea and the thinning of the inner retinal layers in patients with DMI.
The characteristics of the FAZ were established since 1980 on the report number 11 of the ETDRS.
Since then, numerous studies have shown an association between the presence of DMI and visual loss. Other studies have suggested the association of DMI with adverse or diminished effects on outcomes of patients with macular edema, regardless whether they were treated with intravitreal therapies or laser photocoagulation. 4, 9 FA has been the gold standard for the diagnosis and staging of diabetic retinopathy since 1961. 10 However, it requires specific supplies, trained personnel and it is a time-consuming method, requiring up to 10 minutes for acquisition. 11 Moreover, it is an invasive technique that involves venipuncture of dye with documented side effects like nausea, vomiting, yellow pigmentation of skin and urine, and, in rare cases, anaphylaxis and death. 10 The recent development of Optical Coherence Tomography Angiography (OCTA) offers an alternative to FA, as a noninvasive three-dimensional cross-sectional imaging of retinal vasculature . It   allows the detection of the retina and choroidal   structures by motion contrast and high-speed scanning, comparing the decorrelation signal between multiple sequential B-scans, and assuming that the only moving aspect is the vascular flow. The resulting decorrelation map is a reconstruction of the blood vessels with erythrocytes flowing into them. 12 Although the clinical application of OCTA is still limited in DMI by factors like segmentation errors, and the lack of ideal automatic algorithms to resolve these, the need for good patient fixation, sensitivity to minor eye movements, the lack of optimal algorithms that correct these motion artefacts, and discrepancy between measurements using different commercial devices, suggests that OCTA may be the gold standard for DMI within the next few years. 14 Therefore, the purpose of this study was to assess the level of agreement and reproducibility between 
Acquisition of fundus fluorescein angiograms
All FA images were acquired with a digital retinal camera system (Topcon TRC-50DX; Topcon Medical Systems Inc., Paramus, NJ, USA), centered on the macula, 20-40 seconds after the contrast injection in the arteriovenous phase, and 40+ seconds in the later phases. All images were performed by a single experienced technician (Olivares, T) between 9:00 AM and 3:00 PM.
Acquisition of OCTA images
After the acquisition of the FA images, the patients with DMI diagnosis, corroborated by a retina specialist, were contacted on the same day of the FA pictures, and were requested to assist within a maximum period of one week to acquire the OCTA 
Choroidal and retinal layers thickness

Area of the retinal vessels
The area of the FAZ in each image obtained with the OCTA, in a 3x3 mm square next to the optic disc, was obtained and measured after the skeletonization of the vessels with the ImageJ software.
Statistical Analysis
All 
RESULTS
The study included 75 eyes with DMI. Nonetheless, after the cutoff, the sample consisted of only 52 eyes.
According to the number of eyes, we obtained a margin of error of 11.32% with a 95% confidence 
DISCUSSION
The recent use of the OCTA allows the visualization of the retinal layers, its capillaries and the construction of microvascular flow maps. According to the high level of agreement between the OCTA and the FA, and the high degree of reproducibility and interrater agreement acquired by OCTA, we suggest that the OCTA may be used for the diagnosis of diabetic macular ischemia, once validated in a larger population. 11, 21 The grade of macular ischemia contributes to DR worsening; even more than systemic factors, especially over a short time of period. 22 
CONCLUSIONS
A high level of agreement was obtained between diabetic macular ischemia grading results for OCTA and conventional FA, using standard ETDRS protocols; so it may be used for the diagnosis of diabetic macular ischemia. Evidence that the increase in macular ischemia leads to thinning of the photoreceptors and the outer retinal layers was also found.
The OCTA has the potential to change the way we detect retinal diseases; it could reduce the number of indications of conventional FA and potentially improve clinical efficiency, by reducing the time consumed to perform an FA providing consistent and reproducible results. However, further research is required before OCTA is established as the main tool used to diagnose DMI through the FAZ.
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